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(57) ABSTRACT

The invention relates to a medical implant consisting of a first
implant part and a second implant part for the connection of
which there 1s provided a connecting device, wherein at least
the first implant part comprises a connecting element recep-

tacle, in which at least one connecting element of the con-
necting device can be disposed. In order to provide an implant
of this type which 1s easier to handle, 1t 1s proposed, 1n accor-
dance with the invention, that a securing device be provided
for the purposes of securing the at least one connecting ele-
ment 1 the connecting element receptacle. Moreover, the
invention relates to a knee joint endoprosthesis having at least
one 1mplant of this type.

18 Claims, 3 Drawing Sheets
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MEDICAL IMPLANT AND KNEE JOINT
ENDOPROSTHESIS

This application 1s a continuation of international applica-
tion number PCT/EP2009/052477 filed on Mar. 2, 2009 and
claims the benefit of German Patent Application No. 10 2008
014 837.7 filed on Mar. 7, 2008.

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present disclosure relates to the subject matter dis-

closed 1n 1nternational application PCT/EP2009/052477 of
Mar. 2, 2009 and 1n German patent application No. 10 2008

014 837.7 of Mar. 7, 2008, which are incorporated herein by
reference in their entirety and for all purposes.

FIELD OF THE INVENTION

The 1nvention relates to a medical implant comprising a
first implant part and a second implant part, for the connection
of which there 1s provided a connecting device, wherein at
least the first implant part has a connecting element receptacle
in which at least one connecting element of the connecting
device 1s disposable.

Moreover, the invention relates to a knee joint endopros-
thesis comprising at least one implant having a first implant
part and a second implant part, for the connection of which
there 1s provided a connecting device, wherein at least the first
implant part comprises a connecting element receptacle 1n
which at least one connecting element of the connecting
device 1s disposable.

BACKGROUND OF THE INVENTION

For the purposes of connecting the first implant part to the
second 1mplant part, the connecting device comprises at least
one connecting element which can be disposed in the con-
necting element receptacle of the first implant part. This first
connecting e¢lement of the connecting device can, for
example, cooperate with a second connecting element of the
connecting device which 1s disposed or can be disposed on the
second 1mplant part for example.

An implant of this generic type 1s described in DE 20 2007
008 338 Ul and comprises a first implant part which defines
a tibia plateau and partially comprises a connecting device
and also comprises a second implant part 1n the form of a tibia
shaft. The connecting device comprises a groove-shaped con-
necting element receptacle into which a first connecting ele-
ment 1in the form of a nut can be 1nserted and then screwed to
a second connecting element 1n the form of a threaded spindle
which 1s arranged on the tibia shait 1n order to connect the two
implant parts with each other.

The object of the present invention 1s to provide an implant
of the above generic type and also a knee joint endoprosthesis
of the above generic type which 1s easier to handle.

SUMMARY OF THE INVENTION

In accordance with the invention, this object 1s achieved in
the case of an implant of the type specified at the outset in that
a securing device 1s provided for securing the at least one
connecting element 1n the connecting element receptacle.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing summary and the following description of
preferred embodiments of the invention serve to provide a
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2

more detailed explanation of the invention taken in conjunc-
tion with the drawing of which:

FIG. 1: shows a perspective exploded 1llustration of a
medical implant in accordance with the mvention;

FIG. 2: 15 a perspective view of the implant along the line
2-2 1n FIG. 1 1n the form of a partially sectional view wherein
the first implant part thereof 1s connected to the second
implant part thereof and

FIG. 3: 1s a sectional view along the line 3-3 1 FIG. 1,
wherein the first implant part thereof 1s connected to the
second 1mplant part thereof.

DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS THEREOF

Although the invention 1s 1llustrated and described herein
with reference to specific embodiments, the mvention 1s not
intended to be limited to the details shown. Rather, various
modifications may be made 1n the details within the scope and
range of equivalents of the claims and without departing from
the mvention.

The present invention relates to a medical implant com-
prising a first implant part and a second 1implant part, for the
connection of which there 1s provided a connecting device, at
least the first implant part comprising a connecting element
receptacle, 1n which at least one connecting element of the
connecting device 1s disposable, wherein a securing device 1s
provided for securing the at least one connecting element in
the connecting element receptacle.

The at least one connecting element can be secured in the
connecting element receptacle by means of the securing
device. This thus prevents the at least one connecting element
from being unintentionally released from the connecting ele-
ment receptacle, for example, from being moved out of 1t.
This results 1n improved handling of the implant. Thus, for
example, prior to the connection of the first implant part to the
second implant part, the at least one connecting element can
be 1nserted into the connecting element receptacle and then
secured therein with the aid of the securing device which, for
example, may adopt a secured position for this purpose. Con-
sequently, a user can pay proper attention to the process of
connecting the first implant part to the second implant part
without having to additionally concern himselt with securing
the at least one connecting element 1n the connecting element
receptacle. Once the first implant part has been connected to
the second implant part, the securing of the at least one
connecting element 1n the connecting element receptacle can
have a positive effect upon the reliability of the connection of
the two implant parts. The securing process can be ensured for
example by the use of a means for holding the at least one
connecting element in the connecting element receptacle,
wherein a “holding means™ 1s to be understood as meaning
both a fixed form of mounting and a moveable one.

It 1s expedient if the securing device 1s arranged on the first
implant part and/or 1s comprised thereby because this then
allows a compact construction of the implant to be achieved.

It 1s of advantage for the securing device to be arranged on
the connecting device and/or to be comprised thereby
whereby provision may be made, in particular, for the secur-
ing device to be arranged on the at least one connecting
clement and/or to be comprised thereby. A compact construc-
tion of the implant can also be obtained 1n this way.

Preferably, there 1s associated with the at least one connect-
ing element an abutment member upon which the connecting
clement is placeable for mserting 1t into the connecting ele-
ment receptacle. This makes it easier for a user to insert the at
least one connecting element into the connecting element
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receptacle and thereby improves handling of the implant. The
abutment member can, for example, form an abutment sur-
face for the at least one connecting element upon which the
latter can be placed for inserting it into the connecting ele-
ment receptacle. Provision may also be made for the at least
one connecting element lying on the abutment member to be
inserted together therewith into the connecting element
receptacle.

In order to obtain a compact construction for the implant,
the securing device preferably comprises the at least one
abutment member.

It 1s preferred that the securing device should comprise at
least one securing member for securing the at least one con-
necting element 1n the connecting element receptacle, for
example, 1 a secured position of the securing device. It 1s
expedient for the purposes of achieving a compact construc-
tion of the implant, that the at least one securing member be
arranged on the first implant part and/or on the connecting
device, whereby 1n particular, 1t can be arranged on the at least
one connecting element.

It 1s of advantage for the connecting element receptacle to
have at least one msertion opeming for the at least one con-
necting element, whereby said insertion opening 1s at least
partially closeable by the at least one securing member. This
gives rise to the possibility of securing the at least one con-
necting element 1n the connecting element receptacle 1n a
technically simple manner. The 1nsertion opening can be at
least partially closed by means of said at least one securing
member so that the residual cross-sectional area thereof waill
be smaller than the cross-sectional area of the at least one
connecting element whereby the latter cannot be moved out
of the connecting element receptacle.

It 1s particularly expedient for the at least one insertion
opening to be completely or substantially completely close-
able by means of the at least one securing member. This
permits the at least one connecting element to be secured yet
more reliably 1 the connecting element receptacle.

Preferably, the at least one msertion opening i1s formed in a
wall section of the first implant part, and the at least one
securing member 1s substantially flush with the wall section
or at least portions thereot are flush with the wall section, for
example, when the securing device 1s 1n 1ts secured position.
This permits a smooth transition from the wall section to the
at least one securing member to be obtained. These can thus
form a common surface, whereby the at least one securing
member 1s fitted 1nto the insertion opening in such a manner
that there 1s preferably no joining gap therebetween or sub-
stantially no joining gap therebetween. In consequence, not
only can the at least one connecting element be reliably
secured 1n the connecting element receptacle, but 1t also gives
rise to the possibility that material located outside the con-
necting element receptacle cannot penetrate into the connect-
ing element receptacle at all or that there 1s only a small
probability of such penetration. Such matenal 1s, for example,
bone cement which 1s utilised for fixing the implant in the
body of a patient. Moreover, due to the flush or substantially
flush transition between the wall section and the at least one
securing member, undercuts in the vicinity of the at least one
insertion opening in which bone cement could undesirably
accumulate can be prevented.

It 1s of advantage for the connecting element receptacle to
comprise two insertion openings for the insertion of the at
least one connecting element and for the securing device to
have two securing members with which a respective insertion
opening 1s closeable at least 1n sections thereof, and still more
advantageously, 11 the opening 1s completely or substantially
completely closeable. The presence of two 1nsertion openings
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makes 1t easier for a user to msert the at least one connecting,
clement 1nto the connecting element receptacle. Depending
upon the accessibility of the implant during an operation, one
or other of the 1nsertion openings can prove to be better suited
for inserting the at least one connecting element. In order to
include as large a solid angle as possible, 1t 1s expedient for the
two 1sertion openings to be formed on mutually opposite
sides of the connecting element receptacle.

The two securing members are preferably connected to one
another. This permits the securing device to be of technically
simple construction since separate securing members which
could possibly get lost do not have to be provided. Instead, the
two securing members are connected together and 1n particu-
lar, 1t 1s possible for the securing device to be formed 1n
one-piece manner. Preferably, the connection of the two
securing members to one another can be effected with the aid
ol the previously described abutment member of the securing
device upon which the at least one connecting element 1s
placeable for 1inserting 1t into the connecting element recep-
tacle.

A simple construction of the securing device can be
obtained if the securing device 1s symmetrical on the basis
that at least the two securing members are formed such that
they are mutually symmetrical, whereby it 1s still more expe-
dient for the entire securing device to be formed symmetri-
cally. Moreover, 1t 1s of advantage 1n this embodiment 1f the
connecting element receptacle 1s likewise formed symmetri-
cally. In consequence, the effect can be achieved that each
insertion opening can be closed to at least a partial extent by
cach of the two securing members. The process of handling
the implant 1s thereby improved.

Preferably, the securing device forms a securing receptacle
for the at least one connecting element which 1s at least partly
bounded by one or more walls. Apart from the connecting
clement receptacle, the at least one connecting element can be
arranged 1n the securing receptacle and secured therein in
order to introduce 1t into the connecting element receptacle
for example. To this end, the at least one connecting element
can be placed at the one or more walls of the securing device
for example.

It 1s particularly expedient 11 at least one of the one or more
walls of the securing device bounds the connecting element
receptacle, at least 1n sections thereot. In this way, the one or
more walls have a double function because they at least partly
bound both the securing receptacle and the connecting ele-
ment receptacle. It 1s particularly preferred that such a wall be
the previously described at least one securing member of the
securing device.

Provision may be made for the at least one connecting
clement to be arranged moveably in the securing receptacle,
and 1n particular, for 1t to be mounted 1n moveable manner.
This permits the at least one connecting element to be secured
to the first implant part 1n moveable manner, this thereby
gving rise to the possibility of the at least one connecting
clement being able to adopt a plurality of positions relative to
the second implant part. This can be of advantage when
inserting the implant into the body of a patient 1n order to
adapt the orientation of the two implant parts relative to one
another to the needs of the particular patient.

The implant can be handled 1n a particularly simple way 11
the securing device 1s transierable from an assembly position,
in which the at least one connecting element can be inserted
into the connecting element receptacle, into a secured posi-
tion 1n which the at least one connecting element 1s secured in
the connecting element receptacle by means of the securing
device. In order to achieve the same advantage, provision may
also be made for the previously described at least one secur-
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ing member alone to be transierable from such an assembly
position into such a secured position.

It 1s expedient 11 the securing device 1s mounted on the first
implant part such that 1t 1s at least partially moveable for
transierring i1t from the assembly position mto the secured
position because this makes 1t easier for a user to handle the
securing device.

Preferably, the securing device can be inserted into the
connecting element receptacle to at least a partial extent for
transierring it from the assembly position mnto the secured
position. When 1n the assembly position, the securing device
can be arranged partly or entirely outside the connecting
clementreceptacle and, 1n this way, the latter can make free an
insertion opening for the insertion of the at least one connect-
ing element and/or the securing device. In this embodiment,
the securing device preferably comprises the previously
described abutment member and the previously described at
least one securing member so that the at least one connecting
clement can rest on the abutment member for 1nserting 1t into
the connecting element receptacle and can then be mserted
into the connecting element receptacle by transferring the
securing device from the assembly position into the secured
position. The aforesaid nsertion opening can be closed for
example by means of the previously described at least one
securing member. Thus, to a certain extent, a securing device
of this type has the function of a “drawer” for the at least one
connecting element and 1t can be handled 1n a particularly
simple manner by a user.

Advantageously, the securing device can be inserted into
the connecting element receptacle 1n 1ts entirety, whereby it
does not protrude beyond the outer boundaries of the first
implant part when in the secured position. This permits the
implant to be provided with a compact construction. More-
over, this gives rise to the possibility of preventing subsequent
manipulation of the securing device when 1t 1s in the secured
position. Then, due to the fact that it does not protrude beyond
the outer boundaries of the implant part, a user has very little
to grip hold of in order to possibly remove 1t from the secured
position.

It 1s expedient 1f the first implant part defines a guidance
means for the securing device because the latter can then be
transierred from the assembly position 1nto the secured posi-
tion 1n this way without a user needing to direct special
attention to the movement of the securing device whilst so
doing.

For example, provision may be made for the securing
device to be guided in slidable manner by the first implant
part, for example, 1n the case where the securing device 1s
insertable at least partially 1into the connecting element recep-
tacle for the transfer from the assembly position into the
secured position.

It 1s of advantage for the securing device to be retained in
the connecting element receptacle 1n force—and/or posi-
tively-locking manner when 1t 1s 1n the secured position. This
then ensures that the at least one connecting element 1s reli-
ably secured 1n the connecting element receptacle.

In order to retain the securing device in the connecting
clement receptacle 1n force—and/or positively-locking man-
ner, 1t 1s expedient 1 the securing device has a locking device
for locking the securing device in the secured position. This
thus gives rise, 1n particular, to the possibility of configuring,
the implant in such a way that the securing device is transier-
able from the assembly position nto the secured position
once, wherealter 1t can no longer return from the secured
position to the assembly position.

In the case of one constructionally simple implementation
of the implant, the locking device advantageously comprises
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at least one locking member which 1s in engagement with the
first 1implant part in the secured position of the securing
device. Such engagement between the at least one locking
member and the first implant part can be 1 the form of a
torce—and/or positively-locking coupling for example.

The securing device 1s adapted to be locked 1n the connect-
ing element receptacle by means of the locking device 1n a
particularly reliable manner, 1f the securing device can be
inserted into the connecting element receptacle 1n a direction
which 1s orientated transversely and 1n particular, perpen-
dicularly with respect to the direction of engagement of the at
least one locking member and the first implant part, and/or,
transversely with respect to the effective direction of engage-
ment. It 1s yet more preferable 11 the direction of insertion of
the securing device 1s orientated perpendicularly with respect
to the direction of engagement and/or the effective direction
thereof.

The securing device can be produced in a constructionally
simple manner, i the at least one locking member 1s 1n the
form of a projection or a receptacle which respectively coop-
erates with a correspondingly formed receptacle or a corre-
spondingly formed projection of the first implant part.

The implantis particularly easy to handle, ifthe at least one
locking member 1s 1n the form of a latching element, for
example, a latching projection or a latching receptacle.

Advantageously, the at least one connecting element 1s
mounted 1n the connecting element receptacle 1n moveable
manner. This gives rise to the possibility that the at least one
connecting element can adopt a plurality of positions relative
to the first and/or the second 1mplant part, this being usetul
during the process of orientating the two implant parts rela-
tive to one another. The at least one connecting element can
adopt a plurality of discrete positions for example. In addition
or as an alternative thereto, 1t can be mounted 1n the connect-
ing element receptacle in such a way that 1t 1s adjustable
relative thereto and also relative to the first and/or second
implant part 1n stepless manner. In this embodiment, the two
implant parts can thus be orientated relative to each other 1n
accord with the needs of the patient when inserting the
implant into the patient’s body for example.

In particular, provision may be made for the at least one
connecting element to be mounted 1n the connecting element
receptacle 1n slidable manner.

In order to enable the at least one connecting element to
move reliably 1n the connecting element receptacle, the first
implant part preferably defines a guidance means for the at
least one connecting element which 1s arranged 1n the con-
necting element receptacle.

Advantageously, the at least one connecting element com-
prises at least one rotation-preventing member for forming a
means for preventing the at least one connecting element
from rotation relative to the connecting element receptacle.
This, for example, gives rise to the possibility of maintaining
the orientation of the at least one connecting element relative
to the second implant part or of obtaining such orientation in
the first place. This makes it easier for a user to connect the
implant parts to one another. For the purposes of preventing
rotation for example, the at least one connecting element can
be arranged in positively-locking manner between walls of
the first implant part which at least partially bound the con-
necting element receptacle.

The at least one rotation-preventing member may, for
example, be 1n the form of a projection from the at least one
connecting element which abuts a wall of the first implant part
which at least partially bounds the connecting element recep-
tacle, or else 1s 1n engagement with this wall.
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It 1s also possible for the at least one rotation-preventing
member to be formed by a side face of the connecting element
which abuts a wall of the first implant part that at least par-
tially bounds the connecting element receptacle for example.

It 1s of advantage, 1f the connecting element receptacle
comprises at least one engagement opening for at least one
connecting element which 1s disposed on or which 1s dispos-
able on the second implant part. In this way, the at least one
connecting element which 1s disposed on or can be disposed
on the second implant part can be passed through the at least
one engagement opening in order to bring it into engagement
with the at least one connecting element of the first implant
part for example.

The at least one engagement opening can be produced 1n a
constructionally simple manner by forming said at least one
engagement opening as a through hole 1n a wall region of the
first implant part.

Here, 1t 1s expedient if the wall region forms an abutment
surface for the second implant. In particular, the wall region
may form an abutment flange for the second implant part. In
consequence, the second implant part can adopt a defined
position relative to the first implant part, this not only making,
it easier for a user to handle the implant, but 1t 1s also suitable
for ensuring long term retention of a defined relative orienta-
tion of the two implant parts after the implant has been
iserted into the body of a patient.

Preferably, the through hole defines an elongate hole which
1s orientated transversely and 1n particular, perpendicularly
relative to an axis of the at least one connecting element. The
at least one connecting element can be connected along 1ts
axis to a connecting element of the second implant part for
example. If the at least one connecting element 1s arranged 1n
the connectmg clement receptacle 1n moveable manner, such
that 1t 1s slidable 1n the direction of extent of the elongate hole
for example, then the first implant part and the second implant
part can be moved, and 1n particular displaced, relative to one
another.

As mentioned hereinabove, the invention also relates to a
knee joint endoprosthesis. In the case of a knee joint
endoprosthesis of the above generic type, the object specified
above 1s achieved in accordance with the invention 1n that a
securing device 1s provided for securing the at least one con-
necting element 1n the connecting element receptacle.

The knee joint endoprosthesis in accordance with the
invention then exhibits the advantages that have already been
mentioned i connection with the explanation of the implant
in accordance with the invention.

Expediently, the at least one implant of the knee joint
endoprosthesis 1s formed 1n the manner of one of the preced-
ing implants. The knee joint endoprosthesis then exhibits the
turther advantages that were mentioned in the explanation of
these implants.

The first implant part of the at least one implant of the knee
joint endoprosthesis can, for example, form a tibia part and
the second 1implant part a tibia shatt so that the at least one
implant can form the tibia-side part of the knee joint
endoprosthesis.

It 1s also possible for the first implant part to form a femur
part ol the knee joint endoprosthesis and for the second
implant part to form a femur shaft so that the at least one
implant can form the femur-side part of the knee joint
endoprosthesis.

A preferred embodiment of an implant 1n accordance with
the invention 1s marked with the reference symbol 10 1n the
drawing. The implant 10 forms the tibia-side part of a knee
joint endoprosthesis and, for this purpose, 1t comprises a first
implant part 12 and also a second 1implant part 14. The first
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implant part 12 forms a so-called tibia part which 1s used at
the proximal end of a patient’s tibia. For the purposes of
forming the implant 10, the latter part can cooperate, as will
be described below, with the second implant part 14 which
forms a so-called tibia shait. The second implant part 14 1s
inserted into the tibia at the distal end relative to the first
implant part 12.

Apart from “proximal” and “distal”, use will also be made
hereinafter of other positional and directional indications in
the reference system of a patient’s body that are in common
use by the skilled person.

The implant part 12 comprises a head part 16 including a
supporting section 18 which forms a bearing surface 20 for
the meniscus part of a knee joint endoprosthesis, this part not
being shown 1n the drawing since it 1s known. In a known
manner that 1s not shown 1n the drawing, the meniscus part
can cooperate with a likewise known and not shown femur
part of the knee joint endoprosthesis.

Projecting from the supporting section 18 in the distal
direction, there 1s an anchorage section 22 which can be
inserted 1nto a previously prepared recess at the proximal end
of the tibia of a patient. The anchorage section 22 1s connected
to the supporting section 18 1n one-piece manner. In plan
view, 1t 1s approximately in the form of a rectangle with
rounded off corners and at the sides thereot, there are two
reinforcement sections 24 and 26 which project towards the
supporting section 18.

At a point approximately half way along the extent of the
anchorage section 22 1n the distal direction, 1t has a receptacle
which 1s referred to hereinaiter as a connecting element
receptacle 28 and which 1s oriented perpendicularly relative
to the proximal-distal direction and runs 1n the lateral-medial
direction. It 1s partially bounded 1n the proximal direction by
a top wall 30 and 1n the distal direction by a bottom wall 31
which are each of flat formation and thereby define planes that
run 1n parallel with the plane defined by the bearing surface
20. In the posterior and anterior directions, the connecting
clement receptacle 28 1s respectively bounded by a side wall
32 and aside wall 33 which connect the top wall 30 and the
bottom wall 31 together.

A first opening of the connecting element receptacle 28
which 1s referred to hereinafter as the first insertion opening
34 1s formed 1n a lateral wall section 36 of the anchorage
section 22, and a second opening, which 1s referred to here-
inafter as the second insertion opening 38 of the connecting
clement receptacle 28, 1s formed 1n a medial wall section 40
of the anchorage section 22.

A through hole 42 which extends from the bottom wall 31
of the connecting element receptacle 28 1n the distal direction
1s formed 1n a wall region 44 at the distal end of the anchorage
section 22. Furthermore, the through hole 42 1s extended 1n
parallel with the connecting element receptacle 28 from the
lateral side to the medial side and thereby defines an elongate
hole 46. The wall region 44 1s of flat formation and defines an
abutment surface 47 for the second implant part 14.

A further through hole 48 1n the form of a cylindrical bore
50 1n the head part 16 extends between the top wall 30 and the
bearing surface 20.

The head part 16 1s symmetrical with respect to a plane
from the posterior to the anterior which 1s perpendicular to the
plane defined by the bearing surface 20 and runs through the
centre of the bore 50.

The second implant part 14 which 1s to be connected to the
first implant part 12 1s formed 1n two-piece manner and com-
prises an anchorage part 52 in the form of a shaft 54 and also
an adapter part 36 1n the form of a collar 58 which can be
placed on said shaft. When inserting the implant 10 1nto the
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body of a patient, the shait 54 has to be inserted mto a
previously prepared recess in the tibia and then forms the
distal end of the implant 10. Near the upper end thereoft, the
shaft has a peripheral ring-like shoulder 60 which defines an
abutment surface 62 for a corresponding distal abutment sur-
tace 64 that 1s formed on the collar 58 and 1s likewi1se formed
in ring-like manner.

An abutment surface 66, which is formed 1n corresponding
manner to the abutment surface 47 on the head part 16, 1s
formed at the proximal end of the collar 58. A rotation-
preventing member 68 1n the form of a projection 70 protrud-
ing from the abutment surface 66 in the proximal direction 1s
arranged on the abutment surface 66, whereby said member
can project into the through hole 42 where it 1s flush with the
wall thereof. The head part 16 and the collar 58 are thus
prevented from rotation relative to one another 1n this way, the
collar 58 being able to move relative to the head part 16 along
the abutment surface 47 1n the lateral-medial direction as 1s
symbolized in FIG. 2 by a double arrow, insofar as the collar
58 1s not fixed to the head part 16 as 1s to be described
hereinbelow.

When inserting the implant 10, the proximal end of the
shaft 54 1s passed through a through hole 72 1n the collar 58
and also through the through hole 42 1n the head part 16 so as
to engage nto the connecting element receptacle 28. Thus, in
this way, the shait 54 1s also displaceable relative to the head
part 16.

The proximal end of the shait 54 forms a connecting ele-
ment 74 for a connecting device 76 of the implant 10 which 1s
provided for the purposes of interconnecting the implant part
12 and the implant part 14. Here, the connecting element 74 1s
arranged to be 1n the form of a threaded section 78 having an
externally located thread 80. The dimensions of the threaded
section 78 are such as to allow approximately three quarters
thereol to engage in the connecting element receptacle 28.

For the purposes of connecting 1t to the second implant part
14, the first implant part 12 comprises a connecting element
82 which 1s a component of the connecting device 76 in like
manner to the connecting element 74. The connecting ele-
ment 82 1s 1n the form of a nut 84 which 1s isertable 1nto the
connecting element receptacle 28 where 1t can be connected
to the threaded section 78 by a screwing action.

In order to secure the nut 84 in the connecting element
receptacle 28, 1.e. to retain 1t therein and 1n particular to retain
it in moveable manner therein, the implant 10 1n accordance
with the mvention and 1n particular the first implant part 12
thereol comprises a securing device 86 which will be
described hereinafter.

The securing device 86 comprises a longitudinally-ex-
tended element 88 which defines a plane and from the ends
whereof two curved walls 90 and 92 project perpendicularly
relative to the plane. The securing device 86 1s thus 1n the form
of a clamping configuration. Taken as a whole, 1t 1s symmetri-
cal, whereby the walls 90 and 92 are mutually symmetrical
taken with reference to a plane of symmetry which 1s perpen-
dicular to the plane defined by the element 88.

Between the element 88 and the walls 90 and 92, there 1s
defined a securing receptacle 94 for the nut 84 into which the
nut 84 can be inserted 1n a simple manner since the securing
receptacle 94 1s not bounded at the side opposite the element
88. The nut 84 can be placed 1n the securing receptacle 94 for
iserting i1t into the connecting element receptacle 28, this
insertion process being effected with the help of the securing
device 86. To this end, the nut 84 can be placed on the element
88 so that the latter defines an abutment member 96 of the
securing device 86. The placing of the nut 84 on the element
88 1s helpiul for inserting the nut 84 into the connecting
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clement receptacle 28 but 1t 1s not absolutely essential there-
for. It sulffices for the nut 84 to be arranged 1n the securing
receptacle 94 1n such a way that both the securing device 86
and the nut 84 can be 1nserted into the connecting element
receptacle 28 through one of the msertion openings 34 or 38.

Due to the previously described design thereot, the secur-
ing device 86 forms a sort of “drawer” for the nut 84 for
iserting it into the connecting element receptacle 28. It 1s
thereby transierable from an assembly position in which the
nut 84 1s insertable into the connecting element receptacle
28—1.e. at least one of the mnsertion openings 34 or 38 is
freely accessible—into a secured position 1n which the nut 84
1s secured, and in particular, retained in the connecting ele-
ment receptacle 28.

The process of mserting the securing device 86 together
with the nut 84 1nto the connecting element receptacle 28, 1.¢.
the transference thereof from the assembly position to the
secured position, 1s possible 1n user friendly manner because
the securing device 86 and the head part 16 are arranged to be
symmetrical. In consequence, the securing device 86 can be
inserted nto the connecting element receptacle 28 through
the msertion opening 34 and also through the insertion open-
ing 38, namely, by leading respectively with the wall 90 or the
wall 92. During the process of msertion into the connecting
clement receptacle 28, the top wall 30 functions as a guide
means for the element 88. This makes 1t easier for a user to
accurately insert the securing device 86 into the connecting
clement receptacle 28.

Once the securing device 86 has been completely inserted
into the connecting element receptacle 28, 1t adopts its
secured position wherein the wall 90 1s substantially flush
with the lateral side wall section 36 and the wall 92 1s sub-
stantially flush with the medial side wall section 40 (FIG. 2).
If the securing device 86 1s 1nserted 1nto the connecting ele-
ment receptacle 28 in the reverse manner, then the wall 90 1s
flush with the medial side wall section 40 and the wall 92 1s
flush with the lateral side wall section 36.

The dimensions of the walls 90 and 92 are such that the
respective msertion openings 34 and 38 are substantially fully
closed 1n the secured position of the securing device 86 so that
only a very narrow joining gap 1s formed between the walls 90
and 92 and the respective side wall sections 36 and 40. This
has two different efiects: on the one hand the nut 84 1s
securely held in the connecting element receptacle 28 due to
the fact that the insertion opemings 34 and 38 are closed and
consequently 1t cannot be moved out of them unintentionally,
for which reason the respective walls 90 and 92 are also
referred to as securing members 98 and 100 of the securing
device 86. On the other hand, this gives rise to the possibility
that material located outside the implant 10 cannot enter the
connecting element receptacle 28 when the implant 10 1s
being used 1n a patient’s body. Hereby for example, this may
be the bone cement which 1s utilised for fixing the implant
part 12 1n the tibia and with respect to which the connecting
clement receptacle 28 1s closed by means of the securing
device 86.

The securing device 86 can be locked 1n the secured posi-
tion. To this end, 1t comprises a locking device 102 having a
locking member 104 1n the form of a projection 106 that
projects away from the element 88 in the proximal direction.
In the secured position of the securing device 86, the projec-
tion 106 can latch in the through hole 48 1n the head part 16,
whereby the direction of engagement thereotf 1n the through
hole 48 1s orientated perpendicularly to the direction of 1nser-
tion of the securing device 86 into the connecting element
receptacle 28. The securing device 86 1s locked 1n the secured
position 1n a particularly effective manner in this way.




US 9,044,328 B2

11

Provision 1s not usually made for the securing device 86 to
be transierred back from the secured position to the assembly
position. Should this nevertheless be desired, a user can gain
entry to the through hole 48 from the bearing surface 20 in the
distal direction using an appropriate plunger or the like and 5
then subject the projection 106 to a force 1n the distal direction
in order to move it out of engagement with the through hole
48. Thereupon, the securing device 86 can be pushed back out
again from the connecting element receptacle 28.

In a variant of the implant 10, provision may be made for 10
the securing device 86 to be held in the connecting element
receptacle 28 1n the secured position in some other positively-
locking manner, or, for 1t to be held therein 1n a force-locking
mannet.

The nut 84 1s arranged to be moveable both 1n the securing 15
receptacle 94 and 1n the connecting element receptacle 28,
wherein, 1n the latter case in particular, 1t 1s mounted in
slidable manner and 1s guided by means of the side walls 32
and 33 of the connecting element receptacle 28. For the pur-
poses of guiding it 1n the connecting element receptacle 28, 20
the nut 84 comprises a guidance member 1n the form of a rib
108 which protrudes in the posterior direction and can abut
the side wall 32, and also a guidance member 1n the form of a
rib 110 which protrudes 1n the anterior direction and can abut
the side wall 33 (FIG. 3). 25

Due to this positively-locking fit between the head part 16
and the nut 84 1n the posterior-anterior direction, the ribs 108
and 110 simultancously function as rotation-preventing
members which prevent the nut 84 from rotating relative to
the head part 16 1n the connecting element receptacle 28. It1s 30
ensured 1n this way that, 1n the secured position of the secur-
ing device 86, an axis 112 of the nut 84 1s always orientated
perpendicularly with respect to the abutment surface 47 for
the second mmplant part 14 so that 1t can be brought into
alignment with an axis 114 of the shaft 54 1n a simple manner. 35
This makes 1t easier for a user to align the shait 54 relative to
the nut 84 and thereby connect the first implant part 12 to the
second 1mplant part 14.

As long as the threaded section 78 1s not screwed firmly
into the nut 84, then, as already mentioned, the shait 54 40
together with the collar 58 can be displaced in the lateral-
medial direction along the abutment surface 47. This enables
the orientation of the second implant part 14 relative to the
first implant part 12 to be selected 1n accord with the needs of
the patient when mserting the implant 10 1nto the body of the 45
patient (FIG. 2). If the threaded section 78 1s screwed firmly
into the nut 84, then it 1s no longer possible to have any
relative movement between the first implant part 12 and the
second 1mplant part 14 (FIG. 3).

The achievement of the invention’s object which 1s 50
obtained in accordance with the invention thus enables the
user to handle the implant 10 1n a simple manner and permits
him to insert the implant 10 smoothly into the body of the
patient.

The teachings of the ivention can be used not just for the 55
tibia-side part of a knee joint endoprosthesis. It 1s also pos-
sible for the femur-side part of the knee joint endoprosthesis,
comprising a femur part and also a femur shaft, to be provided
in accordance with the teachings of the invention. Moreover,
other types of implant, which are not intended for the forma- 60
tion of a knee joint endoprosthesis, can also be provided in
accordance with the teachings of the invention.

The mvention claimed 1s:

1. A medical implant, comprising: 65
a first implant part,

a second 1mplant part,

12

a connecting device for connecting the first implant part

and the second implant part,

at least said first implant part comprising a connecting,

clement receptacle, in which at least one connecting
clement of the connecting device 1s disposable, and

a securing device comprising at least one securing member

for securing the at least one connecting element 1n the
connecting element receptacle,

wherein:

the connecting element receptacle comprises at least one

isertion opening for the at least one connecting ele-
ment,
the securing device 1s transierable from an assembly posi-
tion, 1 which the at least one connecting element 1s
adapted to be inserted into the connecting element
receptacle, ito the secured position 1n which the at least
one connecting element 1s secured 1n the connecting
clement receptacle by means of the securing device,

the securing device 1s adapted to be 1nserted 1nto the con-
necting element receptacle to at least a partial extent for
the transier from the assembly position 1nto the secured
position,

the at least one 1nsertion opening 1s completely or substan-

tially completely closeable by means of the at least one
securing member,

the at least one connecting element 1s mounted 1n the con-

necting element receptacle in a slidable manner 1n a
secured position of the securing device.

2. An implant 1n accordance with claim 1, further compris-
ing an abutment member associated with the at least one
connecting element upon which the connecting element 1s
placeable for 1inserting 1t into the connecting element recep-
tacle.

3. An implant 1n accordance with claim 1, wherein the at
least one 1nsertion opening 1s formed 1n a wall section of the
first implant part and wherein at least sections of the at least
one securing member are flush with the wall section or are
substantially flush with the wall section.

4. An mmplant 1n accordance with claim 1, wherein the
connecting element receptacle comprises two 1nsertion open-
ings for inserting the at least one connecting element, and
wherein the securing device has two securing members with
which a respective insertion opening 1s closeable, at least in
sections thereof.

5. An implant in accordance with claim 4, wherein the
securing device 1s symmetrical 1n that at least the two secur-
ing members are formed so that they are mutually symmetri-
cal.

6. An 1mplant 1n accordance with claim 1, wherein the
securing device forms a securing receptacle for the at least
one connecting element which 1s at least partly bounded by
one or more walls.

7. An implant 1n accordance with claim 6, wherein at least
one of the one or more walls of the securing device bounds the
connecting element receptacle, at least 1n sections thereof.

8. An implant 1n accordance with claim 6, wherein the at
least one connecting element 1s arranged moveably 1n the
securing receptacle.

9. An implant in accordance with claim 1, wherein the
securing device, at least 1n parts thereotf, 1s mounted on the
first implant part 1n a moveable manner for the transfer from
the assembly position 1nto the secured position.

10. An 1mplant 1n accordance with claim 1, wherein the
securing device 1s adapted to be inserted entirely into the
connecting element receptacle, said securing device not pro-
truding beyond outer boundaries of the first implant part.
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11. An 1implant in accordance with claim 1, wherein the
securing device has a locking device for locking the securing
device 1n the secured position.

12. An implant in accordance with claim 11, wherein the
locking device comprises at least one locking member which
1s 1n engagement with the first implant part in the secured
position of the securing device.

13. Animplantin accordance with claim 1, wherein the first
implant part defines a guide means for the at least one con-
necting element arranged 1n the connecting element recep-
tacle.

14. An 1mplant 1n accordance with claim 1, wherein the at
least one connecting element comprises at least one rotation-
preventing member for preventing the at least one connecting,
clement from rotating relative to the connecting element
receptacle.

15. An implant 1n accordance with claim 1, wherein the
connecting element receptacle comprises at least one engage-
ment opening for the at least one connecting element which 1s
disposed on or which 1s disposable on the second implant
part.

16. An implant 1n accordance with claim 15, wherein the at
least one engagement opening 1s formed as a through hole 1n
a wall region of the first implant part.

17. An implant 1n accordance with claim 16, wherein the
wall region forms an abutment surface for the second implant
part.

18. A knee joint endoprosthesis, comprising:

at least one 1implant, the at least one implant comprising;:

a first implant part,
a second 1mplant part,
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a connecting device for connecting the first implant part
and the second 1mplant part,

at least said first implant part comprising a connecting
clement receptacle, 1n which at least one connecting
clement of the connecting device 1s disposable, and

a securing device comprising at least one securing mem-
ber for securing the at least one connecting element 1n
the connecting element receptacle,

wherein:

the connecting element receptacle comprises at least one
insertion opening for the at least one connecting ele-
ment,

the securing device 1s transierable from an assembly
position, 1n which the at least one connecting element
1s adapted to be inserted into the connecting element
receptacle, 1nto the secured position 1n which the at
least one connecting element 1s secured in the con-
necting element receptacle by means of the securing
device,

the securing device 1s adapted to be inserted into the
connecting element receptacle to at least a partial
extent for the transfer from the assembly position 1nto
the secured position,

the at least one 1nsertion opening 1s completely or sub-
stantially completely closeable by means of the at
least one securing member,

the at least one connecting element 1s mounted 1n the
connecting element receptacle 1n a slidable manner in
a secured position of the securing device.
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